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INTRODUCTION
There are many fungal names with epithets referring to a specific host-fungus interaction and Flammulina ononidis is one of them. As a new species, Flammulina ononidis Arnolds was described in 1977 based on material from Germany and growing on Ononis spinosa (Arnolds 1977) . Although O. spinosa is widespread in Slovakia, with the exception of the Vihorlat Mts., Východné Beskydy Mts. and Bukovské vrchy Mts. (Chrtková and Jasičová 1988) , we confirmed the occurrence of F. ononidis in the country only in the year 2002.
The aim of the paper is to describe the first collections of F. ononidis for Slovakia, to compare the characters with published data and to summarise the current knowledge of its distribution, ecology, biology and threat.
MATERIAL AND METHODS
More than 300 Flammulina specimens deposited in herbaria in Austria (W), Czech Republic (BRNM), Germany (M) and Slovakia (BRA, SAV and SLO) were examined during our study of the taxonomy and biogeography of the genus Flammulina in Central Europe in the years [2004] [2005] [2006] [2007] . However, besides our two specimens from Slovakia (SAV F-1318, SAV F-1319), only one specimen from Hungary (M 0065416) was identified as F. ononidis. The macromorphological characters were observed in fresh material (SAV collections), the micromorphological characters in dried material (M and SAV collections) under an oil immersion lens with an Olympus CX41 light microscope. Fragments of lamellae, stipe and pileipellis were examined in 5 % KOH and a solution of Congo Red in ammonia (1 ml of 25 % ammonia dissolved in a filtrated solution of 1.5 g of Congo Red and 50 ml of distilled water). The measurements of microscopical characters are given as mean value plus/minus standard deviation and are based on 30 measurements per specimen. Values in parentheses are measured minimum or maximum values. Q is the ratio of length and width of the spores. The abbreviations of herbaria are cited in accordance with the Index Herbariorum (Holmgren et al. 1990 ). Data on specimens are presented in their original form. References to colours follow Kornerup and Wanscher (1974) . Arnolds, Westfälische Pilzbriefe 11(3-4): 33, 1977 H o l o t y p e . "Oeynhausen prope Detmold, 6 Okt. 1976, E. Arnolds 3628 in Rijksherbarium, Leiden (L)." D e s c r i p t i o n . P i l e u s 15-30 mm, hemispherical when young, later planoconvex to applanate and sometimes with umbo when mature; surface rough, shiny, viscid when wet, slightly hygrophanous and slightly translucently striate on margin when older; margin brownish yellow to golden brown (5C7-5D7), towards centre light orange (5B5), at centre darker caramel to cinnamon brown (6C6-6D6), light brown (6D7-6D8) to rusty brown (6E8). S t i p e 40-95 × 2.5-4 mm, cylindrical, base rooting and sometimes fusiform; surface velvety, longitudinally striate; in upper part almost white or yellowish white to pale yellow (3A2-3A3), in lower part bright lemon yellow when young (3B8), later light brown (5D8) to chocolate brown (6E4-6F4) at base when mature; hollow. L a m e l l a e 3-5.5 mm wide, L = 24-43, l = 3(-7), adnexed to adnate-emarginate, edge entire, ivory white (4B3) with orange shade in frontal view. F l e s h elastic; in pileus pale yellowish (paler than 4A3), in upper part of stipe ivory white (4B3), in base of stipe wax yellow (3B5); smell indistinct; taste mild to somewhat pleasantly sweetish (Figs. 1, 2). caulocystidia and cylindrical thin-walled hyphae (Fig. 3) . C a u l o c y s t i d i a similar to pileocystidia but wider (c. 12-15 μm). Hyphae thin-walled, moniliform and slightly constricted towards the tips (sometimes also appendiculate), with short terminal cells (c. 30-50 × 4.5-7 μm); in upper part of stipe thin-walled and hyaline, in basal part with brownish pigment and thick-walled ( position of F. ononidis better in a phylogenetic reconstruction using more collections as well as cultures from them.
RESULTS AND DISCUSSION

Flammulina ononidis
The latest described new Flammulina species, F. cephalariae Pérez-Butrón et Fernández-Vic., also has its epithet referring to the host Cephalaria leucantha (L.) Roem. et Schult. Its distribution seems to be limited to Losa Valley in the province of Burgos (Northern Spain) (Pérez-Butrón and Fernández-Vicente 2007) . In comparison with F. ononidis, F. cephalariae has distinctly larger spores (Tab. 1).
Considering that the yellow-brownish slimy pileus and the rooting velvety stipe are typical characters of most Flammulina taxa, the habitat (namely association with Ononis spinosa) seems to be the only useful character for identification of F. ononidis in the field. Despite this fact, we recommend to check the identification also microscopically (especially if the host is unknown). However, F. ononidis is also microscopically similar to other Flammulina taxa. It has a pileipellis structure similar to that of F. velutipes and F. elastica, and spore measurements are necessary to distinguish these taxa. F. ononidis has spores on aver- age wider than 4 μm and with a length-width ratio of up to 2.2. F. velutipes and F. elastica have spores on average mostly not wider than 3.5 μm (Tab. 1) and/or with a length-width ratio of at least 2.2 (according to our unpublished observations). The delimitation of F. ononidis based on spore dimensions is well discussed by Klán (1978) and Bas (1983) . Our measurements of spores of F. ononidis fit well to those published by Arnolds (1977) and Bas (1983) (Tab. 1) .
For detailed nomenclatural comments, see Arnolds (1977) .
Tab. 1.
Comparison of spore size of some Flammulina taxa.
Source of measurements of some Flammulina taxa spore length spore width Q av. Q F. ononidis Arnolds (1977) (7.5) 8.5-13 (14) (4) 4.5-6 --F. ononidis Bas (1983) (7.5) 8.5-12.5 (14) (4) 4.5-5.5 (6) (1.6) 1.7-2.45 1.9-2.3 SAV-F 1318 (7.9) 8.5-10 (11) E c o l o g y. Flammulina ononidis is a saprophyte inhabiting roots and stem bases of Ononis spinosa from August to March. It usually fructifies solitarily, less often in small to large groups. The species seems to prefer grasslands on calcareous soils in stands of the plant communities Bromion erecti Koch 1926 and Cirsio-Brachypodion pinnati Hadač et Klika 1944;  it has also been mentioned from calcareous dunes and river dikes (Antonín 2006 , Bas 1995 , Hagara et al. 2005 , Klán 1978 , Kotlaba 1995 .
We have found F. ononidis on an abandoned pasture on sandy soil among herbaceous plants. Its basidiocarps were produced on roots of Ononis spinosa in October (see Material studied).
We consider the knowledge of the ecology of F. ononidis insufficient, which corresponds with its rarity and little number of collections. We would therefore not be surprised if the spectrum of habitats as well as host plants were more wider, as indicated by Urbonas et al. (1986) (Petersen et al. on-line) , Slovakia (our collections reported here) and Turkey (Peksen and Karaca 2003) .
T h r e a t . Flammulina ononidis is classified as endangered in Austria (KrisaiGreilhuber 1999), Croatia (Tkalčec et al. 2005) , the Czech Republic (Holec and Beran 2006) and Germany (Benkert et al. 1996) . It is argued that the species is threatened by agricultural measures, e.g. fertilisation and habitat transformation (Antonín 2006) . Steps in preserving F. ononidis should, therefore, involve the preservation of suitable habitats and continuation of the traditional management activities, e.g. cultivation without pesticides and herbicides, hand-mowing and extensive grazing (Biber 1986 , Kotlaba 1995 . 
